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PURPOSE:To obtain the titled formed piece excellent in photochromism, economic properties, quality, etc. and 
suitable for lens etc. by injecting synthetic resin into a mold to which a thermoplastic resin sheet having a 
photochromic skin on one side is stuck. 

CONSTITUTION:First, the internal surfaces of molds 7, 7' are covered with films or sheets 5 of thermoplastic resin 
(preferably, polycarbonic resin) having a skin excellent in photochromic properties on one side. Then, synthetic 
resin material (preferably, of the same kind as the material of the film 5 and having a higher molecular weight) 6 is 
injected into said molds 7, T and said film or sheet 5 and the injected synthetic resin layer 6 are laminated into one 
body to obtain the desired formed piece 1. Additionally, synthetic resin film containing photochromic agent can be 
laminated on thermoplastic resin film, for example, etc. to stick photochromic skin to a film etc. 
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SPECIFICATION 
/I. TITLE OF THE INVENTION 

Process for Producing Molded Article of Synthetic 
Resin Having Excellent Photochromic Properties 
2 . CLAIMS 

1. A process for producing a molded article of a 
synthetic resin having excellent photochromic properties, 
characterized by comprising the steps of mounting a 
thermoplastic film or sheet having a film of excellent 
photochromic properties formed on one surface in a mold, then 
injecting a synthetic resin material into the mold by 
injection molding to integrally laminate the thermoplastic 
film or sheet having the film of the excellent photochromic 
properties formed on one surface and a resin layer formed by 
the injection molding. 

2. The process for producing the molded article of 
the synthetic resin according to claim 1, wherein the plastic 
film or sheet having the film of the excellent photochromic 
properties formed on one surface is made of a polycarbonate 
resin. 

3. The process for producing the molded article of 
the synthetic resin according to claim 2, wherein the 
synthetic resin material for use in the injection molding is 
heat-sealed with the polycarbonate resin film or sheet during 
the injection molding. 

4. The process for producing the molded article of 
the synthetic resin according to claim 1, which comprises a 
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step of (1) blanking a thermoplastic film or sheet having a 
film of excellent photochromic properties formed on one 
surface into a shape identical with a desired portion shape 
of a molded article of a synthetic resin to form a blanked 
piece, a step of (2) mounting the blanked piece into a cavity 
portion corresponding to a desired portion of a mold for the 
molded article, a step of (3) closing the mold and injecting 
the- molten resin under a high pressure by injecting molding 
means to integrally laminate the blanked piece and the molten 
resin, and a step of (4) taking out the molded article from 
the mold . ' 

5. The process for producing the molded article of 
the synthetic resin according to claim 4, wherein in the step 
of closing the mold, there are simultaneously carried out the 
step of blanking the thermoplastic film or sheet having the 
film of the excellent photochromic properties formed on one 
surface into the shape identical with the desired portion 
shape of the molded article of the synthetic resin to form 
the blanked piece, and the step of mounting the blanked piece 
into the cavity portion corresponding to the desired portion 
of the mold for molding the synthetic resin. 
3. DETAILED DESCRIPTION OF THE INVENTION 
[Field of Utilizable Industry] 

The present invention relates to a process for 
producing a molded article of a synthetic resin having 
excellent photochromic properties, and it is capable of 
providing optical components such as spectacle lenses, safety 



2 



YNG 000168 



tools such as protective masks, widow glasses for vehicles 
and construction materials, covering materials for hothouses, 
and the like. 

[Prior Art and its Problems] 

Molded articles of a synthetic resin have various 
advantages of light weight, easy dilution, easy coloration, 
rust proof ness, high productivity and the like. In 
particular, molded articles of a transparent synthetic resin 
have suitably been used for optical components such as 
spectacle lenses, safety tools such as protective masks, 
widow glasses for vehicles and construction materials, 
covering materials for hothouses, etc. 

For such purposes, photochromic properties are 
required in many cases. For example, when sunlight is strong, 
the transmission of the sunlight must be reduced in order to 
protect eyes or prevent an increase in the temperature of a 
vehicle or a room. When sunlight is weak, sunlight must be 
transmitted as much as possible in a transparent state. In 
addition, in the case of shading protective equipment, 
coloring must be executed to cut off harmful light rays when 
welding sparks are generated during welding work, and 
transparency is normally required. 

As the method of providing a photochromic property 
to the synthetic resin molded article, photochromic agents 
have been added into the synthetic resin molded article. 
■However, this method has had drawbacks including a reduction 
in a photochromic property, and even a reduction in the 
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physical property of the synthetic resin molded article, 
which are caused by the decomposition or degradation of the 
photochromic agents dur£hg the extrusion or forming of a 
molded article due to low thermal resistance of the 
photochromic agents, and the staining of a metallic mold or 
the like, which is caused by the sticking of photochromic 
agents to the metallic mold or the like during forming. 

On the other hand, a method has been available, 
which coats paint containing photochromic agents on the 
surface of the synthetic resin molded article, and printing 
it to form a protective film. However, this method has had 
drawbacks including the addition of a coating step, i.e., 
coating on individual molded articles, although photochromic 
properties are improved, and easy reductions in appearance 
and physical properties, which are caused by cracks in the 
synthetic resin molded article generated by solvents in paint 
components. In addition, the difficulty of limiting a coated 
portion to a predetermined portion has imposed a limitation 
on product designing. 
[Means for Solving the Problems] 

The present invention provides a process for 
producing a synthetic resin molded article capable of 
rectifying or overcoming the drawbacks of the prior art or 
the like. 

That is to say,, the present invention is directed to 
a process for producing a molded article of a synthetic resin 
having excellent photochromic properties, characterized by 
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comprising the steps of mounting a thermoplastic film or 
sheet having a film o£ excellent photochromic properties 
formed on one surface in a mold, then injecting a synthetic 
resin material into the mold by injection molding to 
integrally laminate the thermoplastic film or sheet having 
the film of the excellent photochromic properties formed on 
one surface and a resin layer formed by the injection molding. 
In a preferred embodiment/ a polycarbonate resin is used for 
the plastic film or sheet having the film of the excellent 
photochromic properties formed on one surface. The synthetic 
resin material for use in the injection molding is heat- 
sealed with the polycarbonate resin film or sheet during the 
injection molding. 

A process for producing the above molded article 
comprises a step of (1) blanking a thermoplastic film or 
sheet having a film of excellent photochromic properties 
formed on one surface into a shape identical with a desired 
portion shape of a molded article of a synthetic resin to- 
form a blanked piece, a step of (2) mounting the blanked 
piece' into a cavity portion corresponding to a desired 
portion of a mold for the molded article, a step of (3) 
closing the mold and injecting the molten resin under a high 
pressure by injecting molding means to integrally laminate 
the blanked piece and the molten resin, and a step of (4) 
taking out the molded article from the mold. Furthermore, in 
the step of closing the mold, there are simultaneously 
carried out the step of blanking the thermoplastic film or 
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sheet having the film of the excellent photochrome 
properties formed on one surface into the shape identical 
with the desired portion shape of the molded article of the 
synthetic resin to form the blanked piece, and the step of 
mounting the blanked piece into the cavity portion 
corresponding to the desired portion of the mold for molding 
the synthetic resin. 

The thermoplastic film or sheet having the 
photochromic film formed on one surface is produced by a 
conventionally known method, for example, a method of 
laminating a film of a synthetic resin containing 
photochromic agents, on a film made of thermoplastic, e.g., 
one selected from the transparent plastic group consisting of 
a polycarbonate resin, a polycarbonate resin-polybutylene 
terephthalate resin composition, polymethyl methacrylate 
(PMMA) , acrylonitrile-styrene copolymer (AS resin) , 
polystyrene, and acetylcellulose, normally having a thickness 
set in the range of 100 to 1000 |im, especially in the range 
of 200 to 500 nm, or a method of coating photochromic paint, 
and then curing it by means using heat or ultraviolet rays. 

In an example of the polycarbonate resin used for 
the production of the plastic film having the film of high 
photochromic properties formed on one surface or sheet, when 
a film of a polycarbonate resin or sheet is produced by using 
a polycarbonate resin having a molecular weight of 25,000 or 
more, and by an extrusion T die method, a method of heat- 
laminating the film of a synthetic resin containing the 
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photochrome agents , or method of adhesion based on a similar 
method; and a method of coating acrylate copolymer paint 
containing the photochrbmic agents on the film of a 
polycarbonate resin or sheet produced by the extrusion T die 
method, by a wiper method, and then heating and drying it, 
are used. 

Next, as the thermoplastic used for the injection 
molding of the invention, plastic similar to the plastic used 
for the film having the photochromic film or sheet, is 
described as an example- 

r 

Here, the plastic used for the film having the 
photochromic film formed on one surface or sheet, and the 
thermoplastic used for the injection molding, should 
preferably be similar normally for heat sealing or optical 
uniformity. A polymer having melting viscosity of the 
plastic used for the film or the sheet higher than that of 
the plastic used for the injection molding, i.e., a polymer 
having a higher molecular weight should preferably be used 
for preventing the shape loss of the film or sheet by the 
melted resin caused by the injection molding. In the case of 
the polycarbonate, preferably, a polymer having a molecular 
weight of 25,000 or more should be used for the film having 
the photochromic film formed on one surface or sheet; and a 
polymer having a molecular weight of 15,000 to 25,000 for the 
injection molding. 

It is possible to use different polymers for the 
thermoplastic film or sheet, and for the injection molding. 
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In such a case, for the purposes of facilitating heat sealing 
with the thermoplastic* resin to be injection-molded, and 
preventing a shape loss -caused by the film heat-sealing by 
the injection-molded resin, a method of executing primer 
coating, e.g., paint mainly containing a polymer having a 
higher molecular weight than that, but similar in kind to 
that for the resin for molding, or heart or ultraviolet ray 
curing paint, on the opposite surface of the photochromic 
coat is also preferred. 

Moreover, for the film having the photochromic film 
formed on one surface or sheet, or the plastic for the 
injection molding, it is possible to provide special 
performance by adding dyes, ultraviolet ray absorbents, or 
infrared ray absorbents. 

Next, description will be made by using the 
accompanying drawings for easier understanding of the 
invention. 

FIG. 1 is a perspective view showing an example of a 
molded article of a synthetic resin, which is formed as a 
mask lens based on the invention; FIG. 2 a sectional view 
taken on the line A-A' of FIG. 1; FIG. 3 is an expanded view 
of a B portion of FIG. 2, where a thermoplastic film having a 
photochromic film formed on one surface or sheet 5, and a 
resin layer 6 formed by the injection molding of a melted 
resin; and FIG. 4 a schematic view illustrating a step of 
injection molding of the present invention, where the 
thermoplastic film photochromic films mounted beforehand on 
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molds 7 and 7 for molding molded articles of synthetic resins 
formed on one surface "or sheet 5, is integrally welded by 
heat with a melted resin layer 6 injected through a runner 3 

and a gate 4. 

In this case, the fixing of the thermoplastic film 
having the photochromic film formed on one surface or sheet 5 
to a mold cavity can be easily carried out by the attracting 
force of static electricity or vacuum, pin hooking or other 
conventionally known methods. 

The present invention has been described with 
reference to the drawings. However, the shape of the molded 
article of a synthetic resin of the invention is not limited 
to those shown in the drawings, and various other shapes can 
be employed. Moreover, a frame, an attaching portion or tool, 
and other functional portions can be integrally formed 
depending on the shape or design of the molded article, which 
are within the preferred embodiments of the invention. 
[Embodiment] 
Embodiment-1 

Production of polycarbonate film having photochromic film 
formed on one surface 

One surface of an extrusion-molded polycarbonate 
film having a molecular weight of 30,000 and a thickness of 
200 (jm was coated with a photochromic paint in accordance 
with a wire bar coating method, dried at 100°C for 20 min., 
and accordingly forming a photochromic film (film A). 

The photochromic paint was composed of a acrylate 
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copolymer 15 portion having a molecular weight of 150,000, 
containing methyl metbacrylate 80% and butylacrylate 20%, 
spiropyrane photcchromic agents (product name: KAYAKU 
TORUMINASU C-B by NIHON KAYAKU Co. Ltd.) 1.5 portion, and an 
ethyl Cellosolve 85 portion. 

A polycarbonate sheet having a molecular weight of 
28,000 and a thickness of 500 jam was coated with a polyester 
primer, and then a photochromic sheet (adding 5% of dithizone 
mercury photochromic agents to an acetate resin) was 
laminated (film B) . 

Production of molded article of synthetic resin 

The film having the photochromic film formed, which 
was obtained in the foregoing, was cut to the shape of the 
molded article shown in FIG. 1, and mounted on the mold for 
the molded article of the shape shown in FIG. 1. Then, a 
polycarbonate resin (PC) having a molecular weight of 23,000 
was in j ection-molded . 

For the obtained molded article, even if any films 
were used, the film having the photochromic film formed and 
the molded resin portion were completed integrated, 
exhibiting no boundary lines. Moreover, no damages or 
appearance abnormalities of the photochromic film were 
recognized. 

[Operation and Advantages of the Invention] 

As described above, the present invention can 
provide the molded article of a synthetic resin, which is 
suitably used for the optical component such as a spectacle 
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lens having photochromic properties, a safety gear such as a 
protective mask, a window glass for a vehicle or a 
construction material, "or a covering material in a hothouse. 
Moreover, the production process of the molded article of a 
synthetic resin according to the invention is advantageous in 
the following points . 

(1) Since the photochromic film is formed on the 
surface portion of the molded article of a synthetic resin, 
photochromic properties can be improved highly efficiently. 

(2) Since the polycarbonate resin film having the 
highly photochromic film formed on one surface or sheet is 
integrally heat-sealed with the melted resin in the mold for 
injection molding, the molded article of a synthetic resin 
having desired photochromic properties ca be obtained without 
passing through any special coating steps, productivity can 
be improved, and no- failures easily occurring in the coating 
step can be prevented. 

(3) Since it is possible to independently select the 
molecular weights or melt flow values of the synthetic resin 
used "for the polycarbonate resin film having the highly 
photochromic film formed on one side or sheet, and the resin 
layer constituting the base body of the molded article, a 
molding material having high flowing properties can be used 
for the resin constituting the base body of the molded 
article without worrying about the generation of cracks or 
the degradation of physical properties. 

4. Brief Description of the Drawings 
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FIG. 1 is a perspective view showing an example of a 
molded article of a mask lens according to the present 
invention; FIG. 2 a sectional view taken on the line A-A' of 
FIG. 1; FIG. 3 a partially expanded view of a B portion of 
FIG. 2; and Fig. 4 a schematic view illustrating an injection 
molding state of a molded article of a synthetic resin 
according to the invention. In the drawings, respective 
reference numerals are as follows: 

1: molded article, 2: sprue, 3: runner, 4: gate, 5: 
film having photochromic film formed on one surface, 6: 
melted resin layer by injection molding, and 7 and 7' : molds 
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FIG. 1 

MOLDED ARTICLE 

FIG. 3 -r- 

5: FILM HAVING PHOTOCHROMIC FILM 

6: RESIN LAYER 
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